Immunohistochemical and functional analysis of ectonucleoside triphosphate diphosphohydrolase 1 (CD39) and ecto-5'-nucleotidase (CD73) in pig aortic valves.
Extracellular nucleotides control mechanisms such as thrombosis or inflammation that are important in several pathologies, including heart valve disease and calcification. Ectonucleoside triphosphate diphosphohydrolase 1 (eNTPD1, CD39) and ecto-5'-nucleotidase (e5NT, CD73) are ectoenzymes that convert adenosine triphosphate to adenosine diphosphate, adenosine monophosphate and finally to adenosine. Changes in activities of these enzymes influence extracellular nucleotide concentrations and therefore could be involved in valve pathology. This study aimed to analyze type of cells, specific area, level of expression and biochemical function of CD39 and CD73 in pig aortic valves. Samples were collected from aortic valves of domestic pigs. Histological sections were cut from paraffin embedded tissue blocks. Following incubation with primary antibody against CD39 or CD73, washing and secondary goat anti-rabbit secondary antibodies, slides were viewed with NanoZoomer scanner. Substantial expression CD39 and CD73 was observed in two main types of valve cells: endothelial and valve interstitial cells. Subsequently, biochemical function of CD39 and CD73 was evaluated in cells cultured from pig aortic valve. Breakdown of extracellular nucleotides added to cell medium was analyzed with high performance liquid chromatography. In the interstitial cells, the CD73 products formation was much faster than in endothelium, while for the CD39 activity this relation was opposite. Expression and high concentration of CD39 and CD73 products in endothelium are expected, but presence of CD73 in valve interstitial cells is a surprise. We conclude that CD39 and CD73 and their enzymatic activities that convert extracellular nucleotides are highly expressed and could have special function in the valve.